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Data Format vs File Format

A file format describes the 
encoding of data in binary

A data format describes the 
organisation data within a file
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NeXus in MS Excel is Possible (Please Don’t!)
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We currently recommend and provide tools for HDF5, but make no requirement.
We welcome volunteers to extend tools and implement NeXus in other file formats.



Components of the NeXus Data Format

● Base Classes

– Common building blocks

– Set of names with defined spelling and meaning

● Application Definitions

– Family of data formats tailored to specific use cases

– Comprised mostly from base classes

● Organisational Framework

– Formal Processes
– Proposing and approving additions and changes
– Democratic representation via the NIAC

– Community Support



Each NeXus base class represents 
some object or quantity and provides a 
set of optional parameters that can 
describe it.

Each of these parameters (called a 
field) has:

● A name (with a specified spelling)

● a value (with specified data type)

You can consider the base classes as 
a set of recommended building blocks.

Base Classes

NXaperture

    A beamline aperture.

NXattenuator

    A device that reduces the intensity of a beam by attenuation.

NXbeam

    Properties of the neutron or X-ray beam at a given location.

NXbeam_stop

    A device that blocks the beam completely, usually to protect a detector.

NXbending_magnet

    A bending magnet

NXcapillary

    A capillary lens to focus the X-ray beam.

NXcite

    A literature reference

NXcollection

    An unvalidated set of terms, such as the description of a beam line.

NXcollimator

    A beamline collimator.

NXentry

    Top-level group comprising a single measurement.

NXsubentry

    An extra level of hierarchy to allow multiple application definitions.

NXdata

    NXdata describes the plottable data and related dimension scales.

NXdetector

    A detector, detector bank, or multidetector.



NXarchive

    This is a definition for data to be archived by ICAT.

NXarpes

    This is an application definition for angular resolved photo electron 
spectroscopy.

NXcanSAS

    Implementation of the canSAS standard to store reduced small-angle 
scattering data of any dimension.

NXdirecttof

    This is a application definition for raw data from a direct geometry TOF 
spectrometer

NXfluo

    This is an application definition for raw data from an X-ray fluorescence 
experiment

NXmonopd

    Monochromatic Neutron and X-Ray Powder diffractometer

NXmx

    Functional application definition for macromolecular crystallography

NXsas

    Raw, monochromatic 2-D SAS data with an area detector

NXstxm

    Application definition for a Scanning Transmission X-ray Microscope.

NXtomo

    This is the application definition for x-ray or neutron tomography raw data.

NXtomophase

    This is the application definition for x-ray or neutron tomography raw data with 
phase contrast variation at each point.

Application Definitions

A NeXus application definition 
defines the set of (required or 
optional) terms to be used in an 
instance of that class.

Each application definition is 
tailored to a specific community.

An application definition is typically 
constructed from base classes, but 
can add or adapt fields where 
needed.

We welcome proposals for new 
application definitions and for 
additions* to existing ones.

*we try to avoid changing the meaning of existing fields.



NeXus Ideology

We want to remove barriers and reduce burdens for interoperability and sharing of scientific data.

We provide strictness:

● ability to define and validate.

We provide flexibility:

● separate application definitions for different communities.

● Can always add further data, so long as you respect defined terms.

We recognise the diversity of scientific communities and encourage participation and self-
determination.

We cannot achieve a universal standard format in a single step, but commit ourselves to strive for 
ever-closer cooperation.



● Base classes are 
implemented as groups 
and identified via the 
Nxclass attribute.

● Group names are more 
flexible to enable human 
readability.

● An application definition 
provides required features, 
but describing the entire 
experimental apparatus is 
always encouraged.

An Example NeXus Structure



Real Example From the PolLux STXM



Real Example From the PolLux STXM



NeXus Organisation

● NeXus International Advisory Committe (NIAC)

– Members recommended by stakeholder institutions.

– Mostly from X-ray and neutron facilities.

– Other types of stakeholders are accepted.

● NIAC activities:

– Proposed changes and additions discussed and voted on.

– Full meeting every second year (following NOBUGS conference).

– Smaller “code camp” meeting in between years.

– Monthly teleconferences to discuss issues as they arise.

● Mailing lists for general support.

● Github is increasingly used for discussions and proposals.
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There are many ways to contribute to NeXus:
● Read the manual at https://manual.nexusformat.org/index.html 
● Join the mailing list at https://manual.nexusformat.org/mailinglist.html 
● Discuss and promote NeXus within your community.

– Make sure that your community is represented on the NIAC.
● Discuss issues at Github

– Especially at https://github.com/nexusformat/definitions/issues 

– Provide feedback on (or pull-requests for) the NeXus documentation.
● Ask instrument vendors to write NeXus-compatible files.
● Implement NeXus file writers for your instruments.

– Propose a new application definition if an appropriate one doesn`t 
exist yet.

● Implement NeXus file readers for analysis programs.

– Only corresponding application definitions. It doesn`t make sense to 
read XPS data into an application for scattering analysis!

Contributing to NeXus
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